A new species of Diderma, described herein as D. dalatense, was found in ground leaf litter in mixed montane tropical forests (Bidoup Nui Ba National Park) of southern Vietnam. This species was discovered during intensive studies on the distribution and ecology of fungi and myxomycetes in tropical forests of Vietnam in the context of a long-term project Ecolan 1.2. The morphology of representative specimens was examined by light and scanning electron microscopy, and micrographs of relevant details are provided. D. dalatense has unique combination of morphological characters of the sporocarps among species of Diderma including very small (0.2-0.4 mm in diam.) dark-yellow, globose to subglobose sessile sporocarps, large conical or subglobose yellow columella, smooth peridium with three layers resembling that of Leocarpus and irregularly warted spores. In addition to the morphological description, partial sequences of three genetic markers of this new species (SSU, EF1A, COI) were obtained and submitted to GenBank. The stability of the taxonomic characters of the species was confirmed by several collections obtained in different localities of the National Park.
Introduction
Surveys of myxomycetes carried out in montane tropical forests of southern Vietnam in Bidoup Nui Ba National Park (BDB) by the first author in December 2014 in the context of a long-term project Ecolan 1.2 yielded a series of collections of the genus Diderma that could not be identified to a known species in the field. A colony of sporocarps with the same morphology was collected again in December 2017 in the same area. A thorough examination of these collections in the laboratory indicated that they did not fit any described species of Diderma. In this paper we describe a new species Diderma dalatense based on morphological traits of sporocarps and spores and provide partial sequences of 18S rRNA, COI and EF1A genes of this new species.
Material and methods

FIELD SAMPLING
This paper is based on field collections from BDB centered in the Bidoup Mountain massive (12°08′ N, 108°40′ E) in the southern Annamite Mountains, on the Dalat Plateau (Lam Dong Province). The topography of BDB is dominated by a range of high mountains, including Bidoup Mt. (2,287 m a.s.l.) and Gia Rich Mt. (1,922 m a.s.l.). The rainy season extends from May to October, and the dry season encompasses the period from December to April. The predominant vegetation of BDB is a montane evergreen forest, with small patches of coniferous forest and middle mountain mixed broadleaved deciduous polydominant forest including members of Fagaceae and Magnoliaceae along with Pinus kesiya, P. dalatensis, and P. krempfii (Kuznetsov et al., 2006; Tran, 2011) . Voucher specimens are deposited in the myxomycete collection of the mycological herbarium in the Komarov Botanical Institute, Laboratory of Systematics and Geography of Fungi (LE).
Air-dried sporocarps were studied with a Zeiss motorized stereo microscope (DM) Discovery V20. All microscopic measurements and observations were made under a light microscope with differential interference contrast (LM) Zeiss Axio Imager A1 using the program Axio Vision 4.8.0.0 (Carl Zeiss Imaging Solutions). Size measurements for each specimen are given as the mean values of 25 spores (including spore ornamentation) with standard deviation (SD). Color notations in parentheses are from the ISCC-NBS color-name charts illustrated with centroid colors (Anonymous, 2012) . Scanning electron micrographs were obtained with a JSM-6390 LA scanning electron microscope (SEM) at 10-15 kV using cryo-dried specimens mounted on copper stubs using double-sided sticky film and sputter-coated with gold.
DNA EXTRACTION AND SEQUENCING
Several dried sporocarps of a holotype of Diderma dalatense (LE 317550) were placed in a 2 ml safe-lock tube with a steel ball 3 mm diam. and frozen at -20 °C. After that the sample was crushed in TissueLyser LT homogenizer (QIAGEN). DNA was extracted with Proba-GS nucleic acid isolation kit (DNA-Technology, Russia) according to the manufacturer's protocol. Partial sequences of three genetic markers were obtained as described elsewhere (Shchepin et al., 2016) : 18S rRNA gene (SSU, primers S2/SU19R), translation elongation factor 1-alpha gene (EF1A, primers PB1F/PB1R) and cytochrome c oxidase subunit 1 gene (COI, primers COMF/COMRs). Primer sequences and references are listed in Table 1 .
Sequence chromatograms were examined in Unipro UGENE (Okonechnikov et al., 2012) and aligned to combine the forward and reverse reads. The resulting sequences were checked across GenBank Nucleotide collection using NCBI BLAST (https://blast.ncbi.nlm.nih.gov/ Blast.cgi?PROGRAM=blastn) and deposited in GenBank. To demonstrate the level of genetic divergence of the new species, the obtained partial SSU and EF1a sequences were compared to the top of the BLAST output. Percentage of the genetic similarity of the sequences was calculated using usearch_global command in VSEARCH 2.13.4 (Rognes et al., 2016) .
Results and Discussion
Diderma dalatense Novozh. Prikhodko et Shchepin, sp. nov. (Fig. 1) MycoBank 831244 GenBank MK968250 (SSU), MN052806 (COI), MN052807 (EF1A)
Holotype LE 317550 Etymology. The specific epithet refers to the geographical region where all the collections of the new species were made and is derived from the name of the Dalat Plateau in Vietnam.
Macromorphology. Sporocarps grouped in small colonies ( Fig. 1, A, B) , sessile, about 0.2-0.4 mm diam. Sporotheca globose to subglobose (Fig. 1, B ), brownish orange (54). Hypothallus membranous, inconspicuous, transparent. Peridium smooth, resembling that of Leocarpus, 20-30 µm in Protistology thickness, with three layers. The inner and the outer layers membranous, smooth and thin; the middle layer limy and fragile ( Fig. 1, C, D) . Dehiscence of the peridium irregular ( Fig. 1, B) . Micromorphology. Columella present, large, conical, pale orange yellow (73) tapering at the center of the sporotheca (Fig. 1, D, E) . Capillitium dense and reticulate, consisting of hyaline tubes (Fig.  1, F, G) covered by squamae seen under SEM (Fig.  1, F) . Spores in mass brownish black (65), grayish reddish brown in LM (46), verruculose, irregularly warted ( Fig. 1, G, H The features of the species, including the microscopic traits, were constant among the studied specimens.
Notes. D. dalatense belongs to the subgenus Leangium (Link) Rost., based on Diderma floriforme (Bull.) Pers. which includes species with cartilaginous, tough, shining peridium (Martin and Alexopoulos, 1969) . The new species differs in a number of important characters from other species of Diderma that have sessile globose and subglobose sporangia with the yellowish, reddish brown or ochraceous three-layered (triple) peridium and developed columella: Diderma velutinum Bortnikov (Bortnikov et al., 2018) and Diderma albocolumella A.C.C. Bezerra et L.H. Cavalc. (Bezerra and Cavalcanti, 2010) .
The former can be distinguished from D. dalatense for its larger sporocarps (0.5-0.9 mm diam. vs. 0.2-0.4 mm diam. in D. dalatense), pale yellow (89) or grayish greenish yellow (105) color of peridium, large, spherical or subspherical columella and large densely warted spores (mean: 12.15 µm, SD: 0.51, vs mean: 8.37 µm, SD: 0.35 in D. dalatense). In addition, partial SSU sequence of D. dalatense is only 79% similar to the published sequences of D. velutinum. D. albocolumella described from Brazil (Bezerra and Cavalcanti, 2010) is similar to the new species, because it has a triple peridium, a large spherical columella and warted spores. However, it has flattened hemispherical to discoid sporangia, white columella and larger spores (10.5-13.0).
Our results demonstrate the difficulties in reconciling molecules (DNA markers) with morphology (classical taxonomic descriptions) of this myxomycete morphospecies. D. dalatense has all morphological characters of Diderma including typical triple peridium with middle layer consisting of amorphous granular lime as well as limeless, filamentous branching and anastomosing capillitium. The color and texture of the outer layer of the peridium are similar to those of Leocarpus fragilis (Dicks.) Rostaf. However, the capillitium of D. dalatense consists only of hyaline tubules without calcareous nodes, which are characteristic of capillitium of L. fragilis. In our three-gene ML phylogeny (available at TreeBase with accession number S24769) the new species formed a long branch with an unresolved position within Physarales. Moreover, D. dalatense has a low level of genetic similarity to the other species of Diderma (Tables 2 and 3 ). This indicates a contradiction between the morphology of the new species and the molecular data. Further investigations are needed to verify whether the traditional separation of the genera within the order Physarales is justified well enough (Nandipati et al., 2012; Shchepin et al., 2016; Leontyev et al., 2019) . 
